Background-Community acquired pneumonia remains an important cause ofhospital admission and carries an appreciable mortality. Criteria for the assessment of severity during admission have been developed by the British Thoracic Society (BTS). A study was performed to determine the sensitivity and specificity of a
Abstract
Background-Community acquired pneumonia remains an important cause ofhospital admission and carries an appreciable mortality. Criteria for the assessment of severity during admission have been developed by the British Thoracic Society (BTS). A study was performed to determine the sensitivity and specificity of a severity rule based on a modification of the BTS prognostic rules applied on admission, to compare severity as assessed by medical staff with the modified rule, and to determine the microbiological cause of community acquired pneumonia in Christchurch. Methods -A 12 month study of all adults admitted to Christchurch Hospital with community acquired pneumonia was undertaken. Three hundred and sixteen consecutive patients with suspected community acquired pneumonia were screened for inclusion. Variables obtained from the history, examination, investigations, and initial treatment were examined for association with mortality. Results -Two hundred and fifty five patients met the inclusion criteria. Their mean age was 58 years (range . A microbiological diagnosis was made in 181 cases (71%), Streptococcus pneumonia (39%), Mycoplasma pneumoniae (16%), Legionella species (11%), and Haemophilus influenzae (11%) being the most commonly identified organisms. Patients had a 36-fold increased risk of death if any two of the following were present on admission: respiratory rate > 30/min, diastolic BP < 60 mm Hg, urea >7 mmol/l, or confusion. The severity rule identified 19 of the 20 patients who died and six of eight patients admitted to the intensive care unit as having life threatening community acquired pneumonia. The sensitivity ofthe modified rule for predicting death was 0.95 and the specificity 0.71. In 47 cases (21%) the clinical team appeared to underestimate the severity of the illness. Conclusions -The organisms responsible for community acquired pneumonia in Christchurch are similar to those reported from other centres except for Legionella species which were more common than in most studies. The modification ofthe BTS prognostic rules applied as a severity indicator at admission performed well and could be incorporated into management guidelines. (Thorax 1996;51:1010-1016) Keywords : community acquired pneumonia, severity assessment, mortality, aetiology.
Community acquired pneumonia is the most common serious infection encountered in medical practice with 1-10% of patients requiring admission to hospital. The mortality rate of patients admitted is significant, ranging from 6.7% to 18%.1 It has been recommended that the choice of initial antibiotic be guided primarily by the severity of illness23 together with local information about the range of organisms responsible. This rationale is derived from studies showing that the clinical45 and radiographic features67 of the common causes of pneumonia are not sufficiently specific to predict the microbiological cause accurately.
The range of micro-organisms reported as being responsible for community acquired pneumonia varies between studies and depends on the patient population studied, the extent of laboratory investigations, and the microbiological techniques employed. Stepwise logistic regression was used to assess the relative importance of variables that showed a significant (p<0.05) univariate association with mortality. Two logistic regression models were used. In model A age was forced into the model because of its importance in previous studies of outcome of pneumonia. In model B the modified BTS score was forced into the model to determine which additional variables would significantly improve the prediction of mortality. Where additional variables were used, cut off points were selected which maximised the sensitivity and positive predictive value.
The modified BTS rule was compared with the three original BTS rules for relative risk, sensitivity, specificity, positive and negative predictive values.
Results
During the 12 month study period 316 patients were screened for possible inclusion. Clinical and radiographic review resulted in 55 exclusions. There were six patients who satisfied the entry criteria but in whom consent could not be obtained (all but one of these patients survived to hospital discharge). Two hundred and fifty five patients remained for analysis. The mean age was 58 years (range 18-97 years) and 55% were men. Twenty patients (7.8%) died in hospital, and a further four patients died following discharge and prior to the six week follow up visit. Complete follow up data were obtained in 200 (87%) of the survivors.
HISTORY
The mean duration of symptoms prior to admission was 7.7 days (table 2). Cough (88%), sputum production (64%), and chest pain (57%) were the most commonly reported respiratory symptoms. A significant proportion reported headache (34%), myalgia (26%), and arthralgia (19%). Abdominal pain occurred in 13%, resulting in admission to a surgical ward in two cases. Underlying illness was present in the majority, including chronic obstructive pulmonary disease (33%) and cardiac failure (18%). According to our criteria, immunosuppression was present in 24%. On admission 103 (40%) patients were taking oral antibiotics of which amoxycillin-clavulanate (50%) and erythromycin (18%) were the most frequently prescribed.
PHYSICAL FINDINGS ON ADMISSION
A temperature higher than 37.5°C was recorded in 135 patients (53%), tachycardia (pulse > 100/min) in 133 (52%), and tachypnoea (respiratory rate . 30/min) in 74 (29%).
A mental state quotient (MSQ)13 was obtained in 212 (83%). Systolic hypotension (BP < 100 mm Hg) was noted in 10% and diastolic hypotension (BP <60 mm Hg) in 28%. A low jugular venous pressure (JVP) was found in 20% and reduced peripheral perfusion (defined as cool peripheries with poor capillary return on blanching of a digit) in 12%. The majority (81%) had abnormal chest signs. Abdominal tenderness was noted in 13%.
INVESTIGATIONS
A chest radiograph was obtained on admission in all but one patient who died in the emergency department and whose pneumonia was later confirmed by necropsy. Pulmonary shadowing was confined to a single lobe in 60%. An arterial blood gas sample was obtained in 238 cases the eight patients who died and in whom intravenous fluids were not given, signs suggestive ofhypovolaemia (low JVP and/or reduced peripheral perfusion) were present in five.
DURATION OF HOSPITAL STAY
The mean duration of hospital stay was 8.5 days (range 1-60) and was longer (p<0.001) in the presence of co-morbidity. A positive modified BTS rule was associated with a longer duration of stay (p<0.001). Pneumonia due to Staphylococcus or Legionella resulted in the longest duration of stay (mean 15.4 days and 13.4 days, respectively) and that due to Mycoplasma the shortest (mean of 4.9 days). Univariate analysis identified 25 admission variables as predictors of mortality. These included the four variables (tachypnoea, diastolic hypotension, raised urea, and confusion) we selected for our severity rule. However, only tachypnoea remained as an independent predictor of mortality in the stepwise logistic regression (model A). According to this model, age >65 years, respiratory rate . 30/min, reduced peripheral perfusion, and AST >57 mmol/l were independently predictive of mortality. This is likely to be due to differences between our population and the population from which the prognostic variables were originally derived, the most notable being advanced age which has been reported as an independent predictor of mortality by othlers. 1 14 15 The normal range for serum urea is increased in the elderly'6 which may explain why 66 of 81 patients in our study who were over the age of 74 years had a blood urea concentration of >7.0 mmol/I and why a raised urea was not independently predictive of mortality. Similarly, the presence of confusion was not independently predictive of mortality which may have been related to the prevalence of cognitive impairment in this older population. In our study all 13 patients with a previous history of dementia were over 74 years of age. Of these, two died and 11 survived.
A raised AST concentration (>57mmol/1) was an independent predictor of mortality. Previous studies have identified raised liver enzymes to be an independent predictor of prolonged hospital stay but not mortality.' Elevation of liver enzymes in the setting of community acquired pneumonia is likely to reflect impaired hepatic perfusion in the unwell septic patient.
We have shown that reduced peripheral perfusion is an independent predictor of mortality in community acquired pneumonia. Although there is likely to be interobserver variability in the interpretation of this sign, in our institution it specifically implies cool peripheries with reduced capillary return on blanching the pulp of the digit. This valuable sign needs greater emphasis as an indicator of severe community acquired pneumonia.
Co-morbidity, particularly pulmonary and cardiac disease, was present in many of our patients and was significantly associated with a poor outcome. Brancati et al found co-morbidity to be a more important predictor of mortality than advanced age with respect to both hospital and long term mortality.'0 Analysis of our population using the same comorbidity classification showed age alone to be a more important predictor of mortality. The difference is likely to be due to the populations studied. The cohort reported by Brancati et al had a much higher proportion of younger patients years) with severe co-morbidity including HIV related disease and cancer,'°w hereas our cohort was more representative of a general medical population.
The severity rule identified a subgroup of patients at increased risk of death or admission to the intensive care unit. Nineteen of the 20 patients who died had a positive rule giving a high sensitivity (0.95). The only fatal case in which the rule was not positive on admission was an elderly woman with bacteraemic pneumococcal pneumonia. Initially the only adverse prognostic feature was a raised urea level, but she rapidly deteriorated on the third day developing hypotension and tachypnoea before death.
The main limitation of the severity rule relates to its specificity which was 0.71 and positive predictive value which was 0.22. In an attempt to improve the accuracy of the severity rule a second stepwise logistic regression model was applied (model B, table 5) in which additional variables (raised AST, reduced peripheral perfusion, and Pao2 <7.3 kPa) were selected. The addition of these variables improved the positive predictive value for mortality to 0.50 and the specificity to 0.95 but significantly reduced sensitivity to 0.50. Thus, this model appeared to trade specificity (prediction of survival) for sensitivity (prediction of mortality). We regard the more sensitive rule as having greater value clinically and in this regard our modified rule performed better than any of the BTS rules. Furthermore, all of the relevant variables can be assessed on admission allowing the immediate identification of those at risk of a fatal outcome.
The range of causative organisms identified in this study was similar to that found elsewhere, although there are some differences in the relative proportions. As in most other studies, Spneumoniae was the most common microorganism identified (39%).'1 8 Mpneumoniae was a common diagnosis (16%), particularly in younger patients. The high incidence was presumably because the study was done during a cyclical epidemic.'7 C pneumoniae was infrequent at 3% which is less than the commonly quoted range (6-10%). ' In conclusion, we have completed a large study of community acquired pneumonia in patients presenting to a community hospital in New Zealand and found the range of causative organisms to be similar to those reported elsewhere with the exception of Legionella pneumonia which was more common. The application on admission of a simple modification of the BTS criteria for severity proved a robust tool for the immediate identification of those most at risk of admission to the intensive care unit or death.
